
"Industrial minerals are defined as a naturally occurring rock or mineral, exclusive of metal ores, mineral fuels, and gemstones.  Industrial minerals are diverse materials and are used in virtually every aspect of modern life, providing raw materials for many industries, including building, manufacturing, and agriculture. Many of the industrial minerals are critical minerals and essential to our economy and national defense, but not produced in the U.S."

Production of industrial minerals has been and remains important to the economy of New Mexico.
 
 New Mexico leads the U.S. in production of potash, zeolite, and perlite.  Intreped Mining LLC and Mossaic operate potash mines in the Carlsbad potash district. Potash is used as fertilizer and as a chemical in specialty and industrial markets. St. Cloud Mining Co. (a subsidiary of Imagin Minerals, Inc.) operates the largest zeolite mine in the U.S. at the Stone House mine in Sierra County. "

-Virginia T. McLemore
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Report for the U.S. Senate, compiled in cooperation with U.S. Geological Survey, State Engineer of New Mexico, New Mexico Oil Conservation Commission, and U.S. Bureau of Mines for the US Senate Committee on Interior and Insular Affairs, 1965, reprinted 1982, 437 pp, 56 tables, 89 figs. Includes Circular 71 as pp. 100–116.

This report summarizes the mineral and water resources of NM. The use, manner of occurrences, distribution, and outlook for all known mineral commodities in the state are discussed in separate chapters. Where available, statistics on the production of mineral commodities are summarized. The mineral industry and the geology of the state are outlined briefly in an introductory section.

The purpose of this report is to present an objective appraisal of the resources of NM based on information now available, although new discoveries and changes in economic conditions may alter some of the conclusions reached. Treatment of each commodity is necessarily brief, but comprehensive bibliographies are included for the convenience of those who may wish to inquire further into the mineral and water resources of NM.

In this report the term resources applies to materials in the ground that are known to be minable; materials that may come into demand and become minable in the future, and water. Reserves are materials that may or may not be completely explored but may be quantitatively estimated and are considered to be economically exploitable at the time of the estimate. Reserves fluctuate because they are dependent on economic conditions, technologic factors, and available information. A low reserve figure does not necessarily mean that the resource is near exhaustion. It may indicate exploration is lacking or that a depressed market has lowered the value of the commodity to the point where the material can no longer be considered economically exploitable. Ore is mineral material that may be mined at a profit. Protore, used in some parts of this report, is a mineral material that may not be mined at a profit under present economic or technologic conditions.
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Beryllium (Be) is a strategic element that is becoming more important in our technological society, because it is six times stronger than steel, has a high melting point, a high heat capacity, is non-sparking, is transparent to X-rays, and when alloyed with other metals it prevents metal fatigue failure. Beryllium is used in the defense, aerospace, automotive, medical, and electronics industries, in the cooling systems for nuclear reactors and as a shield in nuclear reactors. Beryllium deposits in Utah, New Mexico, Texas, and Mexico range from small (Apache Warm Springs, 39,063 metric tons Be, grade <0.26% Be) to world-class (Spor Mountain, 7,011,000 metric tons, grade 0.266% Be). In New Mexico, past production of beryl has been from pegmatites in Taos, Rio Arriba, Mora, San Miguel, and Grant Counties, with the majority of the beryl production from the Harding pegmatite, Taos County. Current drilling in the Apache Warm Springs deposit in the Sierra Cuchillo by BE Resources, Inc. has identified mineralized zones in altered rhyolite. The deposit is classified as volcanogenic beryllium deposit, also known as Spor Mountain Be-U-F or epithermal volcanic-hosted deposit. The Iron Mountain deposit, also in the Sierra Cuchillo south of the Apache Warm Springs deposit, is a contact metasomatic W-Be-Sn-Fe deposit in limestones adjacent to Tertiary rhyolites and granite. Additional exploration is underway for similar volcanic-hosted beryllium deposits in the Sierra Cuchillo and San Mateo Mountains, Socorro and Sierra Counties by BE Resources, Inc. W-Mo-Be skarn/vein deposits in Paleozoic dolostones, limestones, and sandstones were discovered in the Victorio Mountains, Luna County in the early 1900s. Gulf Minerals Resources, Inc. drilled 71 holes in 1977-1983 and delineated a porphyry Mo and W-Mo-Be skarn deposits northwest of Mine Hill and south of Middle Hills. At a cut-off grade of 0.02% WO3, resources were estimated as 57,703,000 tons of 0.129% Mo and 0.142% WO3. Open pit resources were estimated as 11,900,000 tons of 0.076% WO3 and 0.023% Be. Galway Resources Ltd. acquired the Victorio Mountains deposit in the late 1990s. Beryllium also is found in the nepheline syenite at Wind Mountain, Otero County and in the molybdenum porphyry deposit at Questa, Taos County, although not in economic concentrations. Tertiary rhyolites from Iron Mountain (Be-W-Sn-Fe skarn/replacement), Apache Warm Springs (volcanogenic Be deposit), Spor Mountain, UT (volcanogenic Be deposit) and granites from Victorio Mountains (WBe-Mo skarn/vein) associated with known beryllium mineralization are predominantly peraluminous to metaluminous, calc-alkalic to alkaline, high-Si (silica-saturated) A-type granites. The rhyolites/syenites associated with contact-metasomatic deposits at Aquachille, Mexico and Round Mountain, TX are peralkaline. Tectonic settings include subduction of lithospheric crust (i.e. volcanic arc) or extensional (i.e. Rio Grande rift, Great Basin). Limited geologic, chemical, and fluid inclusion data of some deposits suggest that these deposits were formed from cooling, mixing, and/or removal of beryllium from variable magmatic-hydrothermal and meteoric fluids. Wall-rock reaction, particularly with limestone or dolomite, appears to be important. Future production of beryllium from New Mexico will depend upon an increase in demand, possibly in the nuclear industry or in solar panels. It is unlikely that any of the beryllium deposits in New Mexico will be mined in the near future because the known deposits are small and low grade and the Spor Mountain deposit contains sufficient beryllium reserves to meet the expected demand in the next few years.
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By Patrick D. Hillard, 1969, 16 p.

The volcanic rocks exposed southeast of Apache Warm Springs, Socorro County, New Mexico, include Tertiary pyroclastics, andesites, latites, rhyolite tuffs, and flow rhyolites. The pyroclastics, andesites, and latites are older than the Datil Formation and are propylitized. The rhyolite tuffs and flows are equivalent to lower Datil arid are altered only locally.

Quaternary Winston beds probably equivalent to the Santa Fe. Group occur along the west edge of the mapped area. They consist of locally derived sandstone, siltstone, and conglomerate.

In 1961, beryllium mineralization was discovered near the west end of Monticello Canyon and subsequently was explored by drilling. The ore mineral has been identified as bertrandite and is associated with widespread hydrothermal kaolinitization, alunitization, montmorillonitization, and silicification of the country rock. The ore mineral bertrandite is restricted to one highly faulted and brecciated zone in an altered rhyolite tuff. The mineralized breccia contains from 0.05 to 2.5 pe( cent beryllium oxide. The bertrandite occurs as light yellow-green fibrous crystals coating breccia fragments and as spheres, not more than 50 microns in diameter, disseminate(! in a clay matrix. To date, no beryllium has been commercially produced.
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By A. Montgomery, 1953, 89 pp., 4 tables, 2 figs., 9 plates, 1 index.

In the course of his operation of the Harding pegmatite mine, a wartime source of tantalum, lithium, and beryllium minerals, the writer recognized the need for detailed field and laboratory study of the enclosing metamorphic and igneous rocks of the Picuris range southwest of Taos, NM. Most of the metamorphic rocks plainly were of sedimentary origin, but metamorphosed igneous rocks also were recognized. Later igneous rocks, only slightly metamorphosed, were intruded into the metamorphic terrane; the notable pegmatites of the area are associated with these rocks. All of these crystalline rocks are older than overlying Pennsylvanian strata, and are interpreted as being of pre-Cambrian age.

A wide variety of quartzites, phyllites, schists, and gneisses is exposed and it was recognized that the continuity of outcrop permits a reasonable interpretation of stratigraphic succession that might provide geologic column of pre-Cambrian rocks with which similar rocks in other parts of northern NM might be compared. Of particular interest to students of metamorphic rocks and to crystal collectors as well, is the widespread occurrence of the aluminum silicates, andalusite, sillimanite, and kyanite, together with the hydrous iron-aluminum silicate, staurolite. The distribution of these and other minerals has permitted the designation of metamorphic zones in the Picuris Range. Overlying and enclosing formations of Paleozoic and Tertiary age were studied only insofar as was necessary to interpret the structure and more recent history of the range.

All important rock outcrops were located with Brunton compass. Wherever helpful, altitude readings were taken with aneroid barometer and recorded. More than 2,300 outcrops were located and studied. Numerous rock specimens were collected, and 300 thin sections from these were studied.

This report embodies the results of field mapping done during the period 1947–1949, and of laboratory studies made in the Department of Geology at Harvard University. The report was submitted during November 1950, in partial fulfillment of the requirements for the degree of Doctor of Philosophy at Harvard University. The field work occupied 2.5 summer seasons from 1947–1949. Areal geology was plotted in the field on aerial photographs purchased from the Soil Conservation Service and having an approximate scale of 2 inches to the mile, then transferred to the base map which is a photostatic compilation of four Soil-Conservation planimetric sheets derived from aerial photographs and having a similar scale. Without topographic control it was impossible to map rock contacts with precision. The USGS topographic sheet, Taos and vicinity, on a scale of 1 inch to 2 mi, covers only the northeast corner of the range.
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With brief description of the the Ojo Caliente district, Rio Arriba County, and the Elk Mountain district, San Maguel County, by R. H. Jahns, 1946, 294 pp., 28 figs., 26 plates, 1 index.
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Wartime increases in demand for mica of strategic quality, beryllium, tantalum, columbium, tin, lithium, and uranium have focused attention on pegmatite deposits more sharply during recent years than ever before. Not only have numerous technical developments of the past few decades involved new uses for these commodities, but during the recent period of emergency these and other uses were greatly expanded. The attendant rapid increases in demand and a heavy dependence on foreign sources of supply soon confirmed the need for a careful appraisal of domestic resources of the minor pegmatite minerals. This need had been foreseen prior to 1939, when the Federal Geological Survey (GS) began a program of pegmatite investigations that attained nation-wide scope by the spring of 1942.

Pegmatite deposits in the Petaca district of northern NM have been sources of commercial mica since the 17th century, and some of the mines may well represent the oldest systematic operations for sheet mica in this country. Although an irregular but appreciable production of sheet, punch, and scrap mica has been maintained to the present time, little has been recorded concerning the geology of these deposits, the distribution and richness of mica concentrations within them, or their potentialities for future production of mica and other pegmatite minerals. A helpful background of general geology has been provided for the district by Just and several of the mines were briefly examined and described by Holmes in 1899, by Sterrett in 1923, and by Just in 1937. At no time, however, have all the more promising deposits been examined, and no geologic map of any mine in the district has been available heretofore.

The attention of the GS was turned toward the Petaca district in the fall of 1943, when a comprehensive program of pegmatite mapping and examination was begun. Detailed mapping, structural correlation, and mineralogic study demonstrate that the occurrence of mica and other minor constituents in the pegmatites follows certain rules and that a working knowledge of these rules can be applied to prospecting, evaluating, developing, and mining the deposits.

The Petaca pegmatites are remarkably consistent in their physical and mineralogical features, and appear to have a common origin. This is in accord with recent findings elsewhere in this country and in South America by members of the GS and others; their work has shown that most pegmatites, though erratic and unpredictable in detail, obey certain rules and within a given district or area can be analyzed and classified in much the same manner as many other mineral deposits. Although such classifications are basically empirical, they appear to be sound from both theoretical and practical standpoints, and tend to confirm the objections of some geologists to strong emphasis on the irregularity of pegmatite deposits with little or no recognition of broad consistencies that might be present.
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The Montoya Butte quadrangle is located in the northern Sierra Cuchillo Range and western San Mateo Mountains in southwestern Socorro County, central New Mexico (Fig. 1, 2, 3). This area lies in the northeastern Mogollon-Datil volcanic field. The area is accessed by gravel roads, including State Highway 52 from the west and a county road through Cañada Alamosa. Cañada Alamosa, translated as Canyon of the Cottonwoods, is the main drainage through the quadrangle and also is known as Alamosa Creek, Alamosa River, and Rio Alamosa. Monticello Box is a prominent rock-walled canyon along Cañada Alamosa in the northern portion of the quadrangle (Fig. 4). The Ojo Caliente No. 2 (or Taylor) mining district is in the northern Sierra Cuchillo, south of Monticello Box (Fig. 5). The Ojo Caliente No. 2 mining district consists of volcanic-epithermal vein deposits (Taylor mine) and the Apache Warm Springs beryllium deposit (also known as the Sullivan Ranch site; Griffitts and Alminas, 1968; Hillard, 1967, 1969; Meeves, 1966). The purposes of this report are to:

    Map and describe the structures controlling the mineral resources in the area
    Describe geologic processes that formed the landscape and the rocks in the upper Cañada Alamosa
    Determine the resource potential for mineral deposits in the area
    Describe the geoarchaeology of the area, i.e., how the geology relates to the mineral resources and archaeological features in Cañada Alamosa
    Provide regional correlations of the rocks in the San Mateo Mountains and Sierra Cuchillo based upon mapping, stratigraphic sections, regional field reconnaissance, and previous studies
    Provide the geologic data required for subsequent studies of the surface and ground water in the Cañada Alamosa area.

The quadrangle geologic map is a separate open-file geologic map (McLemore, 2011). The hydrology of Alamosa Creek basin will be described in future aquifer mapping studies by the New Mexico Bureau of Geology and Mineral Resources (NMBGMR). Detailed mapping of the Quaternary geology is underway and also will be in a future report.
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Edited by C. E Chapin and J. Zidek, 1989, x + 486 pp., 48 tables, 403 figs.
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This publication is produced for the International Association of Vocanology and Chemistry of the Earth's Interior (IAVCEI) General Assembly held in Santa Fe, New Mexico, on 25 June-1 July 1989 and contains a combination of scientific papers and field guides designed to familiarize the reader with the geology of a particular volcanic field and then lead him through it. Memoir 46 consists of nine excursions to volcanic fields in New Mexico, Arizona, Colorado, and Texas. The individual excursions were compiled from contributions of three to 11 authors each; a total of 105 authors contributed to the 16 excursions of Memoir 46 and Memoir 47. The technical papers form integral parts of the excursions, contain much new data, and are expected to serve as important references for many years. This set includes Bulletin 131, and Memoirs 46 and 47. Bulletin 134 is a companion to this set.

Excursions in this memoir include:

Miocene to Holocene volcanism and tectonism of the southern Colorado Plateau, Arizona, by G. E. Ulrich, et. al. A five-day trip along the southern perimeter of the Colorado Plateau provides an overview comparison of the eruptive styles, lava compositions, and tectonic settings of five volcanic fields in Arizona. An added stop in the Zuni-Bandera field of New Mexico will be made on the sixth day en-route to Santa Fe. The contrasts and similarities to be found illustrate the variety of volcanic processes that have operated over the past 17 m. y. Attention will be directed mainly to volcanic features that are less than 8 Ma, and the youngest volcano, Sunset Crater, which was active about 900 years ago.

Eocene–Miocene Mogollon–Datil volcanic field, NM, by J. C. Ratte, et. al. This trip begins in Socorro, New Mexico, where Day 1 will be spent examining Oligocene to modern magmatism and structure along the Socorro accommodation zone, a leaky transverse structure in the Rio Grande rift. During Day 2 we travel westward from Socorro along the northern edge of the Mogollon-Datil volcanic field to view late Eocene and early Oligocene volcaniclastic rocks of the alluvial apron constructed around the nucleus of the volcanic pile. Days3-7 will comprise a circumnavigation of the Mogollon Plateau, the central core of the Mogollon–Datil volcanic field.

From silicic calderas to mantle nodules: Cretaceous to Quaternary volcanism, southern Basin and Range province, Arizona and New Mexico, compiled by J. S. Pallister. Mesozoic to Quaternary volcanism in southern Arizona and New Mexico is closely related to the structural and tectonic evolution of the Basin and Range province. Although the volcanic centers described in this guidebook are compositionally and temporally diverse, they share a common basement framework. This overview attempts to establish a broad tectonic perspective from which to consider volcanism in the southern Basin and Range, and to point out similarities in eruptive processes at several volcanic centers.

Magmatism associated with lithospheric extension: Middle to late Cenozoic magmatism of the southeastern Colorado Plateau and central Rio Grande rift, New Mexico and Arizona, by W. S. Baldridge, et. al. Magmatism is an integral feature of continental extension and, in particular, of continental rifting. Some rifts, such as the East African rift, are associated with huge volumes of volcanic rocks. Others, such as the Rio Grande rift, have relatively small volumes of magmatic rocks exposed at the surface, although large quantities may exist at depth. Regardless of the volume, the compositions of magmatic rocks and their distribution and secular variation are of key importance in understanding the processes involved in extension of continental lithosphere.

Oligocene to Holocene magmatism and extensional tectonics, central Rio Grande rift and southeastern Colorado Plateau, New Mexico and Arizona, by W. S. Baldridge, et. al. The area of the central Rio Grande rift and southeastern Colorado Plateau is particularly important for the study of magmatic and tectonic processes because it spans several tectonic provinces, (e.g. Great Plains, Colorado, Plateau, Rio Grande rift, Basin and Range), each with its unique geologic history and lithospheric characteristics. Therefore, although this region is a relatively restricted area, it is possible to discern features that are unique to, or common to, these different tectonic provinces. This excursion is designed to show essential features of the middle Oligocene to Holocene magmatism of the central rift and the transition zone of the southeastern Colorado Plateau, and the relationship of magmatism to regional tectonic setting. Oligocene and early Miocene magmatic rocks are exposed mainly as dikes and small intrusions.

Mid-Tertiary silicic alkalic magmatism of Trans-Pecos Texas: Rheomorphic tuffs and extensive silicic lavas, by C. D. Henry, et. al. This trip provides an overview of the silicic, alkalic, and commonly peralkaline magmatism of Trans-Pecos Texas, particularly in the Davis Mountains and Big Bend National Park. Emphasis is on caldera development, a variety of pyroclastic deposits including strongly rheomorphic welded tuffs, and unusually widespread silicic lavas. Additionally, we will visit two calderas that illustrate contrasting styles of development and a wide variety of caldera-fill volcanic rocks and breccias. Much of the trip will examine a group of rocks that have outcrop features of lava flows but areal extents and aspect ratios commonly associated with ash-flow tuffs; these include both true lavas and strongly rheomorphic tuffs, as well as some units of debatable origin. Geochemistry and petrogenesis of the rocks will also be addressed, both in the field and in discussion sessions scheduled for several evenings of the trip.

Roots of ignimbrite calderas: Batholithic plutonism, volcanism, and mineralization in the Southern Rocky Mountains, Colorado and New Mexico, by C. M. Johnson, et. al. The Questa, Mount Aetna, and Grizzly Peak calderas and associated volcanic and plutonic rocks provide a view of crustal magmatism from the surface through 4-8 km (2-5 mi) of crust. The petrologic relations between spatially and temporally related volcanic and plutonic rocks will be studied in the 28-19 Ma Latir volcanic field and associated Questa caldera. Deeply eroded ring-zone structures and brittle and ductile deformation are the focus of the trip through the 34-35 Ma Mount Aetna caldera in southern Colorado. Inter-caldera structures related to caldera collapse and resurgence, in addition to petrologic relations between high-level intrusive stocks and ash-flow magmatism, will be the topic of discussions at the 34 Ma Brizzly Peak caldera north of Mount Aetna. The Questa caldera occupies the eastern flanks of the Rio Grande rift in northern New Mexico, and the Mount Aetna and Grizzly Peak calderas occupy the western flank of the extreme northern part of the rift in central Colorado.

Oligocene–Miocene San Juan volcanic field, Colorado, compiled by P. W. Lipman. The San Juan Mountains are the largest erosional remnant of a composite volcanic field that covered much of the southern Rocky Mountains in middle Tertiary time. The field consists mainly of intermediate-composition lavas and breccias, erupted about 35-50 Ma from scattered central volcanoes, overlain by about 15 widespread voluminous ash-flow sheets erupted 30-26 Ma from caldera sources. At about 26 Ma, volcanism shifted to a bimodal assemblage dominated by trachybasalt and silicic rhyolite, concurrent with the inception of regional extension during establishment of the Rio Grande rift zone.

Volcanic and hydrothermal evolution of Valles caldera and Jemez volcanic field, by F. Goff, et. al. Valles caldera has become world famous as an example of a resurgent caldera and as the location of a high-temperature geothermal system of volcanic origin. Although the caldera and its modern hydrothermal system result from events that have happened during the last 1.12 Ma, the Jemez volcanic field has experienced continuous volcanism for more than 13 Ma and is known to have had at least three major periods of distinct hydrothermal activity. The field-trip guide presented here will emphasize the results of volcanic, tectonic, and geochemical research pertaining not only to the Valles caldera but to the entire history of the Jemez volcanic field. The last one and one half days of the trip will also emphasize drill-hole data that have recently given researchers a wealth of information on extra- and intra-caldera structure, stratigraphy, hydrothermal alteration, and fluid chemistry in the most explored Quaternary caldera complex in the United States. The accompanying paper is not intended to review exhaustively all aspects of research on the Jemez volcanic field; rather, it stresses significant discoveries and interpretations that have occurred since about 1980.

Rio Grande rift volcanism: Northeastern Jemez zone, New Mexico, by M. A. Dungan, et. al. Magmatism, a predictable consequence of asthenospheric upwelling associated with lithospheric attenuation, is integral to continental rifting. The injection of mantle-derived magma into extending crust may have a profound effect on the rheology of the crust and therefore the style of deformation associated with extension. Rift-related magmatism encompasses much of the diversity of terrestrial-magma types. Compositions of mafic magmas range from tholeiite to some of the most silica-undersaturated magmas found on the continents, and their differentiates range over the entire spectrum of intermediate to salic compositions to include high-SiO2 rhyolite, trachyte, and phonolite. Large effusive eruptions from fissures are typical of some rifts, whereas others may be dominated by central vent cones or even silicic caldera complexes. Most of these aspects of rift volcanism and a wide range of mafic to salic magma compositions are represented in the Rio Grande rift; many will be seen on this trip.

